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I was pleased to see your paper with Barksdale in the last number 
of the Journal of Bictorio~ as I have been looking forward for some 
time to a clarffieation of the'issue raised by this work, esge3cWlly its 
relation&tip to genetic trmsduction by phage as in EkG.mom~. 

I am prepas3,ng a review on gym&&c exchange in bacteria and would 
wry much appreciate doclmsentation for the assertion thdtt t%very lyso- 
genie cell is a toxi,genic cell", made, far examples on page 230 of yaur 
discussion. The story in diphtheria is certainly quite different from 
that in Salmonella, but on bhis crucial point I have not been able to 
find any explicit reference to an adequate experiment, Hight I have 
overlooked or .~~isinterpreted such an experiment 3.n your pagm~? If so 7 
would a;qx~~ziBte your enlightening me on it. Xhat I have in m&d as a 
testof this assertlsm would be a routine exaxlnation for lysoger&5ty of 
the bacterial survivors aftm exposure to @age, with+t prior selectim 
in regard to their toxic quality. Your expmiments have clearly shown 
tb? every toxigenic fsil.ate is lysogenic, but as I read the paper, only 
the convcrLed isolates were t8sted for lysogmicity. This is the~fore a 
test only of the converee bypthesis, namly that every toxigetic is lyao- 
WXf-C. 

Concerning the rel,ationshLp of your story with Sa~Jr,onelJ.a, I weld 
be prcr;~ surprised indeed if the role of the phag~~ turns out to be the 
same in both cases. If eve 
then of course th+hage cou -3 

lysogenic isolate does prove to be toxigetic, 
not be repgsrckd as the -passive vector of 

transduction. %y I recall at this ,point &he published definition of 
l!genetic transdm93.anv, which includes Wtransfomations* (i.e. changer) 
-&it are demonsi;rablyQ~3 result of a transfer of .gjenetic fragxx-its by 
whatever rrwdxmism, be it r&emically extracted D?TA or be it presranably 
similar material. carried by phage, 'i?hether lysogenization per se is 
transduction may prove a matter of viewpoint on the nature of @age, 
3ut clearlyB before the @age could be finally and rigorously ruled out 
as a pnssive veckor in your system, ft would have ta be shown that no 
lysogenized bactiria (of an amzopriaCe stra-ln) failed to be tuxigenic. 
It would not be enough that phage that had been propagated on a non~toxie 
strain was capable of confer&g toxi~nicity to another non-toxfc strafn, 
so long as there were any possU3ility Uhat the defects in the two strains 
were non-homologous, <cf. the aanalogy with the non-motility factors fn 
.%lmonella recently described 3.n the Jo-1 of General Xicrobiolo~.! The 
force of your argurx3nt on page 230 5.8 somwbat stronger than appmred at 
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first reading, since the Wxt tfoes reveal that the same non-toxic strain 
had been used to propagate the phage and for toxib conversion. 

-V,r, would be interested 3.n some clarSfication of the details of the 
propagation of the phage on strain C?, The primary sourue of this phage 
appears to be a %woffate" from a toxic, lysogenic, CT. It was not obvious 
to us whether the subsquent "gux%fication" of this batch of phqe on C7- 
sensitive was sufficient to exclude any possibility of carryover of phage 
that had not been propagated on the T~BW non-toxic host (i.e. what was tk 
ratio of absolute input : output), This would be perhaps of small im- 
portance Jflyso&3nTcity were a sufficient, a8 well as a necessary, condi- 
tion of toxigenicfty; however, we have encountered a striking case of an 
undoubted transduction which occurs with a very high efficiency per lyso- 
genization, approaching 50$ (but strictly dependent on the genotype of the 
previous bac+,c;rid host). 

For my review, I would therefore be indebted to you for any e4xplicit 
statement of fact that I nilght quote on the sufficiency of lysogenicity as 
a condition of toxi@n%city in an otherwise competent strain. I had had 
a brief correspondence with %eal Wornan on this same subject about a year 
ago, but it somehow lapsed before I was able to get from him any definite 
assertion on this point. 

Xay I ask that you con&tie to send me your papers in this field, 
to be exchanged, of course. 

Youxs aticerely, 

Joshua Lederberg, 
Associate Professor of Genetics 


